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those on astronomy and geology—surely this, as re¬ 
gards the latter, is a “ cart before horse” position. It is 
also widely separated from biology, with which it is no 
less closely connected. 

We turn, then, to geology, which a century ago could 
hardly claim to be a science. We find a clear sketch of 
the principal advances, with some particulars about those 
who made them, and only in a very few cases are we 
inclined to dissent. To say that the “ strata are level ” 
in the mountains of Sicily [and] the Scotch Highlands 
is doubtful, unless we are rather liberal in using the term 
mountain, and is true of only a small portion of the latter 
region. In speaking of the joint work of Murchison 
and Sedgwick, the author fails to mention the Cam¬ 
brian system, and thus does an injustice to the man who 
independently and accurately established its position. 
In regard to the Laurentian system, we think that the 
statement “ they are now more generally regarded as 
once-stratified deposits metamorphosed by the action of 
heat ” would have been truer twenty years ago than at the 
present time, for the majority of these rocks, we think, 
are now more commonly considered to have had an 
igneous origin. While we believe, with the author, that 
uniformitarian creed must not be so enunciated as to 
exclude a certain “ slowing down,” we should hesitate to 
assert that in any known era 

“ large areas were rent in twain and vast floods of lava 
flowed over thousands of square miles of the earth’s 
surface, perhaps at a single jet ; and, for aught we know 
to the contrary, gigantic mountains may have heaped 
up their contorted heads in cataclysms as spasmodic as 
even the most ardent catastrophist of the elder day of 
geology could have imagined.” 

But with a crust much thinner than it has been in later 
geological ages, fracture would be more easy and cata¬ 
strophic disturbances less intense, because more frequent. 
At any rate, the facts of geology, so far as we can re¬ 
member, do not support this statement, and Lord Kelvin, 
who is quoted in its favour, once used the simile of the 
last spurt of a cooling porridge pot to indicate that, 
owing to the greater resistance of the crust, a local 
catastrophe might be as severe in a late age as in an 
early one. Again, we demur to the following statement— 
if the author is speaking of any known geological age— 
that the constituents of the early atmosphere “have 
since been stored in . . . granite.” Unless we admit it 
to have cooled on the earth’s surface, how could this rock 
plunder the atmosphere ? But Ubi plura nitent . . . 
ftaucis offendar maculis ? The author gives a clear 
sketch of the progress of geology and palsontology from 
infancy to adult manhood. The principal stages of 
growth are described, even youthful escapades, the age 
of which is not yet ended, are sometimes chronicled. But 
for the most part he restricts himself to those hypotheses 
which have been able to stand the test of time and are 
now more or less promoted to the dignity of theories. 

But the advances in terrestrial and celestial physics 
have been even more surprising. With the spectroscope 
to investigate and the camera to record, each being a 
discovery of this century, sun, stars, comets and nebulae 
are yielding up their secrets ; the existence of the ether, 
the nature of light, the relations of the physical forces, are 
dem onstrated—nay, the genesis of worlds and of matter 
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itself are becoming themes for discussion, while immense 
advances have been made in chemistry and meteorology. 
The same is true of the biological sciences, which have 
been almost revolutionised since the appearance of the 
“ Origin of Species,’’ little more- than forty years ago. 
Though, as these pages prove, no one would assert that 
the last word has been said on evolution, the process, 
however it may be explained, is a fact, and its conse¬ 
quences have already extended far beyond biology. 

The advance is not yet ended. In proof of that we 
need only point to the marvels of the Rdntgen and 
Becquerel rays—discoveries of the last decade. Problems 
enough await solution in this century, of which an excel¬ 
lent summary will be found in the concluding chapter. 
Unless some dark catastrophes await civilisation, like 
that triumph of savage ignorance which boasted that 
“the republic has no need of savants ,” many secrets of 
nature should be discovered before the new century has 
run its course. Matter, force, energy, life—what problems 
these four words suggest, perhaps in part inscrutable— 
but still, even of these our descendants should know more 
than the wisest of our own age. 

Dr. Williams has produced an interesting book, the 
more so because it is liberally illustrated with portraits of 
the leaders of science. These, though unpretending, are 
often good likenesses, the other illustrations being of a 
more commonplace character. This volume, like White’s 
“ Warfare of Science,” should be a manual in every course 
of theological instruction, because the history of the pro¬ 
gress of science declares how it has been opposed, in the 
imaginary interests of religion, by the friends of the latter. 
In the past the geologist, the biologist, the physiologist 
have been vituperated and denounced by ignorant cham¬ 
pions of theology, whose fears and assertions time has 
proved equally unfounded. The mistakes of their fore¬ 
fathers will be a lesson of caution to coming generations; 
for the spirit of ecclesiasticism is not yet extinct, and our 
successors will have to confront old foes, though perhaps 
with new faces. T. G. Bonney. 


VAN ’T HOFF’S PHYSICAL CHEMISTRY. 
Lectures on Theoretical and Physical Chemistry. By 
J. H. van’t Hoff. Translated by R. A. Lebfeldt. Part 
iii. Relation between Properties and Composition. 
Pp. 143. (London : Edward Arnold, no date.) 

Lemons de Chimie Physique. Par J. H. van ’t Hoff. 
Ouvrage traduit de l’allemand par M. Corvisy. Trois- 
ieme partie. Relations entre les Proprietes et la compo¬ 
sition. Pp. ii + 170. (Paris : A. Hermann, 1900.) 

HE English and French translations of the conclud¬ 
ing part of van’t Hoff’s lectures are now before us. 
Although this part ostensibly deals with the relations 
between properties and composition, its scope is really 
wider than its title, for it includes the discussion of 
colligative properties, which are not related to compo¬ 
sition at all. 

The first third of the book is chiefly concerned with 
volume, pressure and temperature relations as deduced 
from van der Waals’s equation and the critical constants. 
As a feat of terse and lucid exposition, this section is 
unequalled in any text-book with which the present 
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writer is acquainted. The subject is not an easy one, 
and the reader must bring a certain concentration of 
thought to its study ; but once he has mastered these 
forty odd pages he will know the bearing of the critical 
phenomena on physical chemistry with a thoroughness 
that will leave little room for addition in his subsequent 
reading, except on matters of detail. The work of Young, 
Guye, Daniel Berthelot, Mathias, Guldberg, Traube—all 
receives consideration, and the impression left is one of 
harmony and completeness, at least from the practical 
empirical standpoint. 

Boiling-points, latent heats and specifi: heats are next 
taken up, and the student will be surprised at many a 
new way of looking at old familiar facts. Under the 
heading of surface tension, the method of Eotvbs and 
Ramsay and Shields for determining molecular weights 
is fully discussed, and a theoretic tl connection shown 
with Mathias’s law of the rectilinear diameter. The sec¬ 
tion on physical properties concludes with a chapter on 
refractive indices and dielectric constants. 

The second portion of the book is entitled, Relations 
between Chemical Properties and Composition. Its first 
subdivision treats of the affinities of elements as displayed 
in connection with their positive or negative character. 
The author’s views on this important general question 
are summarised thus : Positive or negative character is 
defined as the tendency to combine with positive or 
negative electricity. The extreme positive and negative 
elements, such as sodium and chlorine, show the strong¬ 
est affinities, which suggests that their opposite electrical 
charges play an active part in their chemical combina¬ 
tion. Intermediate elements which are neither decidedly 
positive nor negative, e.g. carbon, often show a tendency 
to combine with themselves which is wanting in the 
extreme elements. As second consequence of the 
tendency to combine with electricity, we have the free 
production of atoms charged with electricity—the ions — 
in solvents like water which weaken the electrical at¬ 
traction owing to their high dielectric constant. This 
breaking up or loosening in its turn entails a facility for 
reaction which is absent from intermediate elements, 
carbon compounds, for example, being characterised by 
great inertness in chemical action. Lastly, the pheno¬ 
mena of affinity are most marked when the atomic weight 
is small and the atomic volume large. 

A study of the affinities manifested by explosive com¬ 
pounds and explosive mixtures is next entered on, and 
then the influence of the separate elements on the 
properties of compounds which they enter is taken up 
in detail. The concluding sections are on the changes 
in reaction velocity caused by certain elements and 
groups, and the appearance of entirely new chemical 
properties occasioned by the conjunction of certain 
elements. 

On looking back through the book as a whole, one 
notes the circumstance that Parts i. and iii. are better 
done than Part ii, and that, on the whole, the physical 
portions are perhaps at a higher level of excellence than 
the chemical portions. It is everywhere evident, how¬ 
ever, that the material has been wrought into form by a 
powerful thinker, who sees deeper and more clearly into 
his subject than any of his contemporaries. 

A comparison of the English and French translations | 
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shows that the former, being more literal, is more difficult 
to follow than the latter. The freedom of translation in 
the French version is, however, not attained at the ex¬ 
pense of accuracy ; indee 1, in more than one passage the 
sense of the original is better given in the French trans¬ 
lation than in the English. To translate dnnn by “there¬ 
fore” or even by “then,” when it is merely used for the 
purpose of enumerating points of the argument (as in 
p. 89 of the original, and p. 98 of the English version), 
gives a false impression of logical sequence ; and to 
WccisXnXt Afii>utiits<iussi'ruHgen by “ indications of affinity” 
(same page) is scarcely exact. 

To the French version are appended two notes by the 
translator—one on Dieterici’s modification of van der 
Waais s equation, the other on Kanonnikoflf’s “ real 
density,” derived from the formula of Lorentz and 
Lorenz. 

Whilst strongly recommending the English version to 
all interested in physical chemistry, the writer would 
express the hope that in a future edition the three parts 
will be paged and bound as one volume, that the price 
will be reduced to a figure more suited to the size of the 
work and the means of the majority of students, and, 
finally, that the book will be provided with an index, the 
want of which in the present edition materially detracts 
from its usefulness. J. W. 


NEW MAPS AND ATLASES. 

The “ Diagram ” Series of Coloured Hand Maps. De¬ 
signed by B. B. Dickinson, M.A., F.R.G.S., and A. W. 
Andrews, M.A., F.R.G.S. (London : George Philip 
and Son, 1900.). Price if. per dozen maps. 

Philips' London School Board Atlas. Edited by G. P. 
Philip, Jun., F.R.G.S. Pp. 36. (London : G. Philip 
and Son, 1900.). Price is. 

The London School Atlas. Edited by H. O. Arnold- 
Forster, M.A. Pp. 48. (London : The London School 
Atlas Co., Ltd., 1900.). Price 2j\, 3s'. and y. 6 d. 

OOD maps are essential to the success of geo¬ 
graphical instruction. The best method of obtain¬ 
ing a true knowledge of the relation of the various land 
and water surfaces of the earth to one another, their 
relative dimensions, and their distribution in latitude and 
longitude, is by the use of a good terrestrial globe ; but 
maps are indispensable even when globes are used, for they 
show in detail what can only be represented upon a small 
scale on a globe of the size used in schools. Each of 
the collections of maps, the titles of which are given 
above, has its good points, and all of them will assist in 
the intelligent teaching of geography. 

The coloured hand maps prepared by Messrs. Dickin¬ 
son and Andrews are the best orographical maps suitable 
for school use which have come under our notice. No 
names are printed upon the maps, but the elevations of 
the country are represented in five or six grades of 
colour, and the chief rivers are inserted. With maps 
such as these before him, a pupil can see at once how 
the general direction of river flow is determined by 
difference of level. He can, for instance, follow with 
intelligent interest the courses of the Ganges and Brah¬ 
maputra Rivers from the Himalayas down to their delta 
and the Bay of Bengal. The grades of colouring of 



©1901 Nature Publishing Group 







